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Project WP#339: Structural Significance of Mechanical Damage

Background

The primary objective of the project is to establish a detailed experimental database to
support the development and validation of improved burst and fatigue strength models for
assessing the interaction of mechanical damage with secondary features (gouges,
corrosion, and welds). The use of this data to develop and validate mechanistic models
will produce reliable tools to assess a wide range of mechanical damage forms, thereby
increasing safety, reducing unnecessary maintenance, and supporting the improvement of
pipeline standards and codes of practice.

Progress in the Quarter

GDF SUEZ created two combined defects “Dent - Gouge” one on a recent pipe specified
as API X52 and the second on a recent pipe specified as API X65, both steels being
characterized by a high level of ductility:

o Defect 1.2.2 on pipe grade X52.

o Defect 2.1.2 one pipe grade X65.

o The maximum gouge depths and dent depths (measured without internal pressure)
are respectively of 30% and 2% for defect 1.2.2 and 19% and 1,3% for defect
2.1.2. The gouges are respectively 115 mm and 195 mm long. Theses values
correspond to the defect types 1.2.1 and 2.1.1.

Burst tests were performed on both defects. Defect 1.2.2 burst at 59% of the burst
pressure of defect 2.1.2. But the significant difference is the failure mode, by leak for
defect 1.2.2 and by rupture for defect 2.1.2. After tests all instrumentation records were
represented in graphical form, and principal strains and principal directions were
determined from the strain gauges records.
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